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RESUMEN
El obje vo de este proyecto es caracterizar la linealidad de unmezclador pasivo que u lizaMos-
fet sin polarización. Los rendimientos de los circuitos de microondas en términos de linealidad
no siempre son precisos en programas de simulacion microondas CAD. La primera parte del
trabajo se centra en el desarrollo de un banco de pruebas con un gran rango dinámico capaz
de extraer intermodulación por bajo condiciones de señales de muy baja potencia. Para esta
tarea es necesario agregar un filtro para atenuar los tonos de entrada, transmi endo solo un
tono de intermodulación. Después se u liza un amplificador de bajo ruido especialmente dis-
eñado para esta aplicación. Dos filtros se diseñaron con sus los respec vos amplificadores, sus
simulaciones y pruebas fueron correctas, respec vamente. Lasmediciones del tercer producto
de intermodulación del mezclador muestran que la pendiente no es exactamente 3 dB / dB. La
segunda parte está dedicada al desarrollo de un modelo de simulación con los datos de voltaje
y corrientes extraidos de los Mosfets del mezclador. Esta tarea fue dirigida por el co-supervisor
Jacques Sombrin, quien ha publicado varios documentos sobre intermodulación. El resultado
de esta parte muestra que la corriente se puede describir como una adición de una función
asimétrico con una contribución muy pequeña de una función simétrica




This project is intended to characterize the linearity of a passive mixer using cold MOS devices. The
performances of microwave circuits in terms of linearity are not always accurately es mated in currents
microwave CAD so wares. The first part of the work is focused on the development of a high-dynamic
range test bench capable of extrac ng intermodula on performance under very small-signal opera ng
condi ons. For this task is necessary to add a filter for a enuate the input tones, transmi ng just one
intermodula on tone. A er it is amplified with a low noise amplifier specially designed for this appli-
ca on. Two filters with their respec ve amplifier were designed, their corresponding simula ons and
tests were correct. The measurements of the third intermodula on product from the mixer show that
the slope is not exactly 3 dB/dB. The second part is dedicated to the development of a simula onmodel
with the voltage and currents data from themixer’sMosfets. This task was directed by the co-supervisor
Jacques Sombrin, who has published several documents about intermodula on. The result of this part
shows that the current can be described as an addi on of an asymmetric func on with a very small
contribu on of a symmetric func on.
Keywords— Passive Mixers, Intermodula on, Low Noise Amplifier, Mosfet, Passive Filter
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CHAPTER 1 INTRODUCTION
1.1 Context and presenta on of the project
1.1.1 Laboratories
This project is a collabora on between LAAS (Laboratory of Analysis and Architecture of Systems) and
the laboratory TeSA (Telecommunica ons for Space and Aeronau cs). LAAS is one of the biggest from
the French Na onal Center of Research Scien fic (CNRS). My co-supervisor Jacques Sombrin is from
TeSA and is author of some publica ons in passive and ac ve intermodula on.
1.1.2 Project
This project is intended to characterize the linearity of a passive mixer using cold MOS devices. The
performances of microwave circuits in terms of linearity are not always accurately es mated in currents
microwave CAD so wares.
The first part of the work is focused on the development of a high-dynamic range test bench capable
of extrac ng intermodula on performance under very small-signal opera ng condi ons.
The second part is dedicated to the development of a model using the theory developed by Jacques
Sombrin [1],[2].
Based on the previous measurements, we will be able to verify if this new modeling strategy im-
proves the accuracy of linearity simula ons of the circuit compared to the usual analy cal models.
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1.2 State of the art
1.2.1 Non-lineari es for frequency genera on
This concept is really important to be defined because in the end all electronic devices are nonlinear
and depending on their applica on, these effects are desirable or not. So, this is the case for frequency
mixers where the non-lineari es are involved in the frequency transla on.
New frequencies are generated in non-linear circuits described by a power serie of the input voltage
Eq. 1.1.
I = A1V +A2V
2 +A3V
3 (1.1)
The polynomial modeling of the non-linearity will appear new frequencies generated from the sig-
nal input V . All the mixing frequencies produced that are linear combina ons of two or more tones
are o en called intermodula on (IM) [3]. Then can be extracted that the nth-degree term in the series
generates nth order mixing products of the frequencies in its control voltage or current.
Now can be defined the intermodula on distor on(IMD), that is produced by the intermodula on
products generated in an amplifier or communica ons receiver.[3] These o en present a serious prob-
lem, because they represent spurious signals that interfere with, and can be mistaken for, desired sig-
nals.
1.2.2 FET and MOS Passive Mixers
A mixer is fundamentally a linear device because shi ing a signal from one frequency to another obeys
the superposi on theoremwhich is a linear opera on performed by a me-varying resistor. Such a resis-
tor can be approximated by using the channel of a FET orMOS device at low drain to source voltages. [3]
The resistance of this linear channel can be modulated by applying a LO voltage between gate and
source pins. When the VGS drops below its threshold voltage, the channel becomes an open circuit;
when the VGS reaches its maximum value (close to 0.5 V) the channel resistance drops to few ohms.
This range of resistances is adequate to achieve good conversion performance in a resis ve mixer.
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The advantages of such mixers are very low distor on, low 1/f noise, and no shot noise; since the
high-frequency noise is virtually en rely thermal, the noise figure equals the conversion losses [3].
1.2.3 Other works
The test bench described in Figure 1.1 is inspired by the one presented in [4][5]. These authors made
simula ons and measurements of the intermodula on products a er filtering the output of the mixer.
They found an excellent agreements between measurements, theory and simula ons. They concluded
by the validity of the slope of 3 dB/dB for the third intermodula on products. But we do not see very
well that this 3 dB/dB is respected in any power range. In addi on, the poor 18 dB isola on of the cou-
pler makes each source sensi ve to the other one.
Figure 1.1 displays the main blocks of this test. The goal of this is to corroborate his results and see
if can be increased the range of measurements, especially for low power levels.
Figure 1.1: Passive mixer measurement setup[4]
Then these results in Figure 1.2 show that the range of mixer’s input power is from -15 to 5 dBm
and the power output is at a simple view between -125 and -65 dBm for the 500kHz intermodula on
product obtained with an Local oscillator (LO) frequency of 500Mhz.
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Figure 1.2: Intermodula on measurements from [4]
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CHAPTER 2 INTERMODULATION MEASUREMENTS
2.1 Test Bench
Formeasure, only the third order intermodula on product is necessary to filter themixer output. Figure
2.1 exhibits the schema c of test bench to measure the intermodula on products. At the each output
of the signal generators f1 and f2 are located a enuators of 20dB, to avoid that intermodula on dis-
tor on products could be generated by the mix of these two signals. Combiner has isola on between
its two input ports, then this device will reduce the crea on of intermodula on products.
A variable a enuator is placed at the output of the combiner for control the carriers levels. The
spli er is employed tomeasure themixer’s total input power at its RF port. Table 2.1 lists the frequencies
used to perform the intermodula on measurements. A low-pass filter is added at the mixer’s input for
isolate the lower intermodula on frequency f6 from the rest of the signals to avoid intermodula on
produced inside the measuring instrument. This filter integrates an amplifier to lower the level of the
noise floor of the spectrum analyzer and increase the level of the measured tone.
f1
f2





LPF Amp to Spectrum
Analyzer
(SA)
to Power Meter (PM)
Figure 2.1: Intermodula on test bench
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Carriers Frequency (MHz) Descrip on
f1 520 Carrier 1
f2 539.5 Carrier 2
f3 500 Local Oscillator (LO) with +15dBm
f4 20 f1 − f3 (Intermediate Frequency)
f5 39.5 f2 − f3 (Intermediate Frequency)
f6 0.5 2f4 − f5 (IMD3-Low)
f7 59 2f5 − f4 (IMD3-High)
Table 2.1: Frequencies and RF sources used in the test bench
2.1.1 Devices and Instruments of the Test Bench
In Table 2.2 are detailed all the components and instruments used in the test bench.
17
Device Model Descrip on
VNA OMICRON BODE 100 1Hz to 40MHz
Power Meter ANRITSU ML2437A 10Mhz-40GHz,
(PM) -70 to 20 dBm





Signal Generator (f2) Hewlet Packard 8648C 100kHz- 3200MHz
Signal Generator (f3) ROHDE & SCHWARZ SMY02 9 kHz - 2.08 GHz
Mixer PE4140 DC to 6 GHz
LO -7 to +20dBm
Low-pass filter Designed in this internship Two gain modes
Amplifier (Amp) Amplifier 36.64 dB Gain
A enuators SMA 10dB 20dB each source
Combiner Mini circuits 350 to 6000 MHz
ZN2PD2-63-S+ 20dB isola on
Spli er ANAREN 500 to 1000MHz
40264 20dB isola on
Variable A enuator SA1101SMA 1.5 to 11 dB
Power Supplies TTi PL330 32Volt 3 Amp Max
Table 2.2: Instruments and devices used for the test bench
2.1.2 Combiner and Spli er
The main purpose of Combiner and Spli er are add or split the two carriers, respec vely. Combiner
Isola on between input ports helps to reduce the signal level that enters from one input to the other.
So is desirable to have a good isola on in order to reduce the IM between the sources. In Table 2.3 are








Table 2.3: Measured values from the isola on of the passive devices
Some test were made for assure for minimize the IM between sources. The best device for test
bench setup will be shown in the next sec ons.
2.1.3 Mixer Conversion Loss
The passive mixer down-converts the carriers f1 and f2 into the tones f4 and f5, respec vely. These
signals have lower power levels than the original carriers and depend on the LO power lower and their
carrier frequency. In the Table 2.4 is presented the down-conversion losses obtained with same test
bench schema c but with some changes. Just one signal source was enabled and without the filter and
amplifiers, then the SA was connected directly to the mixers output.
One IMD3 product from the original carriers was obtained inside the signal sources f8 = 2f1 − f2
with a Frequency of 500.5MHz was considered. If this frequency is down-converted with the same LO it
will contribute to our final measure of 500 kHz IMD3 signal.
Down-converted signals f1 −→ f4 f2 −→ f5 f8 −→ f6
Frequency(MHz) 520 −→ 20 539.5 −→ 39.5 500.5 −→ 0.5
Conversion Losses (dB) 17,56 17,97 16,05
Table 2.4: Down-conversion losses, with LO power of -15 dBm.
The losses are lower for the sources IMD3 than the two tone carriers, then It is necessary to check
if the power levels at the mixer input to ensure that the contribu on of this tone will not disturb the
measurement of the desired signal.
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2.1.4 Low Pass Filter
Design
This applica on requires an addi onal amplifier in order to measure the intermodula on products over
a wide range of power levels without being annoyed by the noise floor of the measuring instrument.
The input impedance also needs to be kept as close to 50 Ω over all the frequency range to avoid
new tones coming from the reflected waves ge ng back to the mixer and being mixed once again.
For ge ng be er noise response without adding addi onal distor on a passive second-order filter
was chosen with a cut of frequency close to 1 MHz to obtain a flat response around 500kHz. A resistor
is placed at the output to calibrate the filter’s quality factor.
Two filters were designed:
1. This Board has a similar a enua on of the two tones f4 and f5, the inductance’s value was fixed
by its self-resonance frequency that is located between 20 and 39.5 MHz. Then this design pro-
vides a good a enua on for high frequencies carriers and obtains a lower chance of intermodu-
la on from the reflected downconverted signals.
2. The second board has a a be er noise figure, so this means that the sensibility is improved. Also
the cut-off frequency was increased, then the matching is be er thatn the previous board.
The schema cs for Board 1 and Board 2 done with KiCad are shown in Figures 2.2 and 2.3, respec-
vely. Low noise low distor on opera onal amplifier (AD797) has been selected to provide the required
gain. For the first board, we decided to implement two gain modes: High Gain mode with 28 dB and
Low Gain mode with 14 dB. Board 2 has also two gain modes of: 37 dB and 24 dB.
The low noise design is obtained by following the manufacturer’s recommenda ons. An addi onal
filter with a cut off frequency 3.12MHz is placed at the end of the amplifier.
20
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Figure 2.2: Board 1 schema c
Figure 2.3: Board 2 schema c
Simula ons and measurements results
The manufacturer’s exact models of capacitors and inductances were used to simulate as close to the
real circuit. The a enua on for both boars are greater than 60 dB for the frequencies above 20 MHz.
Then this filter has an appropriate selec vity that provides a good response for the range of measure-
ments and frequencies out of this bandwidth are highly a enuated.
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A drawback of this filter is that it creates a region where its input impedance changes so this will
generate amismatch and could create a strong enough reflected wave that can go back to themixer and
create new intermodula on products.
The noise figure was es mated. The gain, and it’s input impedance at 500kHz for 50 Ω, are shown
in Table 2.5. As seen the values of impedance are close to 50 Ω, and the gains also has a good match.
Finally, this design has been validated correctly for the applica on.
The response of all the board was measured with the VNA BODE100, this instrument characterizes
and then generate the bode diagram of the device under test and extract the data directly to the PC. The
















Low Gain Sim High Gain Sim
Low Gain Meas High Gain Meas
High Gain B2 Sim High Gain B2 Meas

































Board 2 High Gain Meas
Board 2 High Gain Sim
Figure 2.5: Input Impedance comparison between simula ons and measurements
Board Mode Simula on Measurements
Number Gain Zin(Ω) Gain(dB) Zin(Ω) Gain(dB)
1 Low 46.12 14.15 45.77 14.74
1 High 46.12 28.01 45.56 28.92
2 High 46.68 36.89 46.73 38.22
Table 2.5: Resume of the tests and simula ons
In general, these results are close to the values obtained by the simula ons for a high impedance
load. Also was added the characteriza on of an addi onal amplifier with a higher gain (36.64 dB) will
be used for the first board during these experiments.
2.1.5 Mixer input power calibra on
It is necessary to measure the total power at the mixer’s input to ensure the correct power level and
check that all down-converted signals are produced by the carrier’s power. If there are other intermod-
ula on products and their harmonics with high power levels it may contribute to the final measure at
23
the output of the board.
For measure, the source’s intermodula on products in Figure 2.6 displays the schema c for this test
and uses both ports of the Spli er to measure with the two instruments: the Power Meter(PM) and the
Spectrum Analyzer(SA).
This procedure showed that the power measured with the Spectrum Analyzer at each Tone F1 and
F2 varies linearly but comparing this result of the Power Meter with both carries, this last instrument at
high levels reveals a non-linear response that can be seen in Figure 2.7. In it can be found the data from
each tone, the pure tones sum, and both tones at the same me. The sum is equal to the measure of
both tones at low power levels but at the top values can be found a small difference. The power levels









Figure 2.6: Sources intermodula on test
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Sum both tones Meas 2 Tones
Meas 520MHz Meas 539.5MHz
Figure 2.7: Mixer’s input power calibra on
For a be er view of the intermodula on effects, in Figure 2.8 shows the difference between the 2
tones sum and measures, where at source’s power levels higher than 0 dBm exist and increasing differ-
ence.
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Figure 2.8: Intermodula on inside signal generators
Finally, the Spectrum Analyzer was used to measure the f8 intermodula on power levels. These are
lower than -87.13 dBm so if they enter to the mixer the contribu on will be -103.16 dBm. The lowest
IM power levels are achieved using ANAREN as Combiner and Mini circuits as Spli er.
Power 500.5 Mhz (dBm) Power 0.5 MHz(dBm)
Pin (dBm) 50 Ω PM 12dB A enuator Downconverded
13 -89,14 -87,13 -89,24 -103.16
Table 2.6: 500.5 MHz carrier level power at spli er with differents loads
This result also shows that the original test setup from [4] in Figure 1.1, it has not been taken into
account the intermodula on products generated by the signal sources and by the lack of a enua on,
the test’s results are not only produced by the mixer.
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2.1.6 Intermodula on measurements
The intermodula on measurements from the test bench are presented in this sec on. The spectrum
analyzer has an internal pre-amplifier that was enabled to lower the noise floor for increase the range
of measurements. The results in Figure 2.9 shows the data with the use of this op on. The curves cor-
respond to the measured done with both boards.
Figure 2.9 shows the results from the measure of the power from the lowest frequency intermod-
ula on distor on product at the output from the mixer. All the data values were threaded and as seen
in the four cases the power levels are overlapped a er the subtrac on of the gain provided by the am-
plifiers.
















Low Gain + Amp
High Gain + Amp
High Gain
Board 2 High Gain
Figure 2.9: Intermodula on measurements with pre-amplifier enabled
From the reference test [4] in Figure 1.2. The mixer’s input measurement power range with the
board was increased from 20 to 50 dBm, also the intermodula on distor on products were measured
at lower power levels.
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These results displayed in Figure 2.10 show that the slope for the third-order intermodula on dis-
tor on product is not 3 or even a fixed integer. In the three cases can be seen that at low power levels
the slope has an average value close to 2.6. At higher power levels than -23 dBm, the slope magnitudes
decrease from the average.

























Low Gain + Amp
High Gain + Amp
High Gain
B2 High Gain
Figure 2.10: Slopes obtained from the measurements with the pre-amplifier enabled
In the area around -27 dBm the nega ve peak is due to the change of the internal a enuators from
the signal sources. The op on of hold the a enuators was used for the second board, but the range was
only increased by some dBm. So the variable a enuator was used to decrease the input power to the
mixer.
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CHAPTER 3 DATA MODELING
3.1 Device modeling
The first part is related to the characteriza on of the mixer that will be used during this study. The
current data obtained from the MOSFET’s inside the device was translated to a floa ng configura on
as seen in Figure 3.1, so the reference of the gate voltage is defined as the half of the voltage between
drain and source. This expression is presented in Eq. (3.1).













Figure 3.1: Schema c for DC analysis of a NMOS transistor
From the original data set provided were extracted the current values for one MOSFET, the result is
showed in Figure 3.2. As seen each color represents IDScurrent in func on of VDS at a specific VGG,
then all the data is in func on of these two variables, IDS = f(VDS , VGG). Also, all the curves pass
through the origin and then go to each side linearly un l reach +/- 0.6 VDS .
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Figure 3.2: Mosfets currents measured
As seen all current curves follow behave close as an asymmetric func on, because the magnitudes
in the le side, in nega ve VDS part, are at a first look the same value than in the posi ve VDS for the
same voltage magnitude. To fit with a polynomial func on this data, each current will be split into two
types of func ons: asymmetric and symmetric func ons as showed in Eq. (3.2).
I(VDS) = Isymmetric(VDS) + Iasymmectric(VDS) (3.2)
Asymmetric part is defined with the following expression :
Iasymmetric =

Casymmetric VDS > 0
−Casymmetric VDS < 0
Where Casymmetric can be obtained with the Eq. (3.3). This is the half difference between the





Now, for the symmetric part is needed to find the difference between the original and the asym-
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metrical part. Idiff is defined in Eq (3.4) and is equal to this subtrac on.
Idiff = I(VDS)− Iasymmetric(VDS) (3.4)
Symmetric part is defined with the following expression :
Isymmetric =

Csymmetric VDS > 0
Csymmetric VDS < 0
In contrast to an asymmetric func on, the symmetric is defined as the half sum for each posi ve
and nega ve VDS as seen in Eq (3.5).
Csymmetric(|VDS |) =
Idiff (VDS+) + Idiff (VDS−)
2
(3.5)
In Figures 3.3 and 3.4 are shown the asymmetric and symmetric parts, respec vely. The maximum
amplitude in the total current is almost the same as the Asymmetric part, and it can be proved by the
low magnitude for the symmetric part.
Another thing found in this graph is that there is a non-equal shape in some currents at the sym-
metric part, at low current values (green and cyan) the shape is different and probably is due to errors
from the instrument of measure.
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Figure 3.3: Asymmetric part
Figure 3.4: Symmetric part
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3.1.1 Polynomial Modeling
Both parts of the current, asymmetric and symmetric will be fi ed with a polynomial model of the third
degree. This restric on is due to the crea on of the third intermodula on product that is required for
the theory to exist at least the same degree in the model.
Asymmetric Model
The asymmetric model fi ng is the main work because these currents are the most representa ve in
magnitude. So for this case, there must exist coefficients of odd degree, in Eq. (3.6) these are denoted
A1a and A3a, the subindex (1a) denotes that is the first coefficient for the asymmetric part.





The least mean square method was selected as the procedure for fi ng these curves, but this method
only ensures that the error will be the lowest. This not means that the coefficients will have a physical
meaning so it is needed to find another solu on to set the values of the coefficients. The so ware used
for this task is Octave and has its own func on.
To extract the first coefficient, the method used is to divide Iasymmetric for VDS , this result is in
Eq.(3.7) where now is defined the Conductance of the asymmetric model Gasymmetric with the coeffi-
cient A1a as a constant so it could get at the origin of VDS when it is 0V.
Gasymmetric = A1a +A2aVDS +A3aV
2
DS (3.7)
If inGasymmetric expression is subtracted the value of the new constant, this at the end can be used
to create a new polynomial equa on with one degree less and then this new expression can be fi ed
with the least mean square method. This procedure was used especially in this part and the constant-
coefficient value is currently set.
The final fi ng with one of the lowest rela ve error showed in Figures 3.5a,3.5b and 3.5c of the
coefficients A1a, A2a and A3a respec vely.
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A er viewing the result can be established that the coefficient with the biggest influence is theA1a
where its maximum amplitude is close to 0.1 and in all the posi ve VGG it is located. Then the third
term A3a is who has also an important contribu on to the model but in this case, is nega ve in all the
posi ve VGG so it presents restric on to avoid the magnitude of the current increase at high levels.
Finally can be said that the second term does not have a very smooth response as the others so
probably this is just a way to reduce the error by the fi ng algorithm.












































Figure 3.5: Coefficients of Asymmetric Model
Figure 3.6 shows the rela ve error of the asymmetricmodel, where are displayed the curves of some
VGG. As seen the error in all the cases is close to being null but at the limits, their values are greater
than in the other voltage range of VDS .
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Figure 3.6: Rela ve error of Asymmetric model for some VGG
Symmetric Model
In this part, since the beginning was added a new coefficient that is a ributed to constant term and it
corresponds to a symmetric func on. Eq(3.8) shows the new element added A0 to the original expres-
sion to test if it would be important to be considered for the error calcula on. The coefficients for these
models are denoted with (AXs) where the ’X’ is the number of the corresponding coefficient for the
symmetric part.





Then in Figures 3.7a,3.7b, 3.7c and 3.7d are displayed the values of theA0,A1S ,A2S andA3S . A er
all the development was concluded that the value of the constant term introduced for this model the
A0 can be neglected, the error values obtained were the same as for the model that takes into account
this, so for more simplicity, the value of this is set to 0.
Then the element with more influence is the second as expected due to that corresponds to the
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symmetric model but it can be approached like a step response because at low VGG is very small and
a er it’s value remains close to a constant value. For the other coefficients, the second with more
influence is the corresponding to the third degree, at low VGG the amplitude, is greater but once in the
upper limit the value is almost constant. Finally, the last coefficient is like 10 mes smaller than the
previous and it is always nega ve from 0V.


































































Figure 3.7: Coefficients of Symmetric Model
Figure 3.8 shows the graph of the rela ve error for the symmetric model, here can be found that
just for values between the 0.6 to 1V the error is big, but due to this part of the symmetric current is
smaller than to the asymmetric, this model has a good fit and low error for the values over 0V of VGG
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Figure 3.8: Rela ve error of Symmetric model for some VGG
3.2 Device Simula on
In this sec on is going to be presented the simula on of themixer over ADS so ware. Themain goal is to
simulate the total mixer behavior and get the intermodula on distor on products with a local oscillator
generated by the so ware. First is needed to describe the mixer like a ring of MOSFETs where the local
oscillator is connected to the gates as seen in Figure 3.9.
Figure 3.9: Internal schema c of mixer’s mosfets
The basic device for the simula on is a non-linear voltage-controlled current source (NonlinVCCS), the
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main feature of this components permits to the current at the output being controlled by a voltage and
its current expression is a polynomial like the developed model in the previous sec on, then only is
required to load the coefficients into a data file to be simulated in a sequence.
Figure 3.10: Symbol of the Nonlinear voltage controlled current source
Now in the next Figure, 3.11 is presented all the schema c done in ADS for the simula on. As seen
it is a basic model that takes into account just the MOSFETs and the so ware’s local oscillators blocks








































































































































Figure 3.11: Mixer schema c in ADS
The simula on so ware didn’t allowed to change the variables required for the test. Just one vari-
able can be set. So will be required to ask help from the so ware creators for implement all the model.
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CHAPTER 4 CONCLUSIONS
The characteriza on of the board showed that the results from the detailed simula on that took into
account the exact models of the elements provided by the manufactures were almost accurate. The
gain provided for an impedance of 50 Ω is almost equal for both modes of gain with their simula ons.
Intermodula on distor on products found by the combina on of both the signal generators can af-
fect the final test because if these are not properly a enuated or managed can influence the mixer and
generate higher power level signals of the intermodula on product. In the test setup from Khatri [4]
shown in Figure 1.1 the isola on of 18 dB between ports is not enough for avoid the crea on of these
products and his results can be influenced by the intermodula on from the source. Another solu on
that could be applied is filter the input of the mixer[6].
The slope of the third intermodula on product is not equal to 3 dB/dB. The result found is that the
for mixer under test it is close to 2.6 and at the top of the range it was decreasing to almost reaching
1.7. In this part, it is s ll something to look because there is one point close to the middle of the range
that in the three tests it does not follow this value. But in the end, the results range was increased from
the base test.
From the modeling part, the drain-source current can be described almost as an asymmetric func-
on with a small contribu on of a parabolic func on that is a symmetric func on. The coefficient in the
asymmetric part with more influence is the fist, due to the linear behavior of the MOSFET at this region.
From the symmetric part was found that the contribu on of the second term and can be seen as a
step func on. The model is s ll in development up to the current date to validate it and con nue to the
next step that is the simula on.
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A.0.1 Code for Extract the curves
The following code reads the real and imaginary data in from the simula on file. The data saved is
Frequency, Gain in dB, Input Impedance in Z as .dat file the first value correspond for 50 Ω and the next
for 1 kΩ loads,.
1 #code f o r read and p l o t l t s p i c e to oc tave
2 # 1 ) format the f i l e e x t r a c t e d from l t s p i c e i n e x c e l
3 c l c
4 c l e a r a l l
5 c l o s e a l l
6 %g r a p h i c s _ t o o l k i t ( ” gnup l o t ” )
7 K=180/ p i ;
8 po i n t s =701 ;
9 # i d s = c sv read ( ’ mesures / c u r r e n t s . c s v ’ ) ;
10
11 %data = dlmread ( ’ LPF_V3_f1_Rg2H . csv ’ , ” ” , 2 , 0 ) ;% read the f i l e c s v
from 2nd row ,
12 %data = dlmread ( ’ LPF_V3_f1_Rg2L . csv ’ , ” ” , 2 , 0 ) ;
13 %data = dlmread ( ’ LPF_V3_f1_Rg1H . csv ’ , ” ” , 2 , 0 ) ;
14 %data = dlmread ( ’ LPF_V3_f1_Rg1L . csv ’ , ” ” , 2 , 0 ) ;
15
16 %data = dlmread ( ’ LPF_V3_f3_Rg2H . csv ’ , ” ” , 2 , 0 ) ;% read the f i l e c s v
from 2nd row ,
17 %data = dlmread ( ’ LPF_V3_f3_Rg2L . csv ’ , ” ” , 2 , 0 ) ;
18 %data = dlmread ( ’ LPF_V3_f3_Rg1H . csv ’ , ” ” , 2 , 0 ) ;
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24 F= data ( 1 : po i n t s , 1 ) ; % Frequency
25 %data f o r 50ohm
26 Gain_A= data ( 1 : po i n t s , 2 ) + j .* data ( 1 : po i n t s , 3 ) ; % V ( out3 ) /V ( i n2 )
27 %Amp l i f i e r _ A = data ( 1 : po i n t s , 4 ) + j .* data ( 1 : po i n t s , 5 ) ; % V ( f i l t e r ) /V ( i n 2
)
28 %F i l t e r _ A = data ( 1 : po i n t s , 6 ) + j .* data ( 1 : po i n t s , 7 ) ;
29 Z_A= data ( 1 : po i n t s , 4 ) + j .* data ( 1 : po i n t s , 5 ) ; % −V ( i n2 ) / I (
V3 )
30 %data f o r 1kohm
31 Gain_B= data ( p o i n t s +2:1+2* po in t s , 2 ) + j .* data ( p o i n t s +2:1+2* po in t s
, 3 ) ; % V ( out3 ) /V ( i n2 )
32 %Amp l i f i e r _ B = data ( p o i n t s +2:1+2* po i n t s , 4 ) + j .* data ( p o i n t s +2:1+2* po i n t s
, 5 )
33 %F i l t e r _ B = data ( p o i n t s +2:1+2* po i n t s , 6 ) + j .* data ( p o i n t s +2:1+2* po i n t s
, 7 ) ; % V ( f i l t e r ) /V ( i n2 )
34 Z_B= data ( p o i n t s +2:1+2* po in t s , 4 ) + j .* data ( p o i n t s +2:1+2* po in t s
, 5 ) ; % −V ( i n2 ) / I ( V3 )
35 %−−−−−−−−−−−−−−−−−−−−−−−−−−−
36 %% log data A
37 Gmag_A=20.* l og10 ( abs ( Gain_A ) ) ; %OK
38 Gphase_A=K*ang le ( Gain_A ) ;
39 %Fi l_mag_A =20.* l og10 ( abs ( F i l t e r _ A ) )
40 Z in_A =abs ( Z_A ) ;
41 %% log data B
42 Gmag_B=20.* l og10 ( abs ( Gain_B ) ) ; %OK
45
43 Gphase_B=K*ang le ( Gain_B ) ;
44 %Fi l_mag_B =20.* l og10 ( abs ( F i l t e r _ B ) )
45 Z in_B =abs ( Z_B ) ;
46 %%MATRIX DATA
47
48 F1RG1L = [ F Gmag_A Gmag_B Z in_A Z in_B Gphase_A Gphase_B ] ;
49
50





56 %%p l o t
57 f i g u r e 1
58
59 subp lo t ( 2 , 2 , 1 )
60 semi logx ( F , Gmag_A )
61 %legend ( ” r e a l ” , ” i d e a l ” ) ;
62 g r i d on
63 t i t l e ( ’ 50 Ohm ’ ) ;
64 subp lo t ( 2 , 2 , 2 )
65 %sem i l og x ( F , Gphase_A )
66 semi logx ( F , Z in_A )
67 t i t l e ( ’ 50 Ohm Z ’ ) ;
68 %legend ( ” r e a l ” , ” i d e a l ” ) ;
69 g r i d on
70 subp lo t ( 2 , 2 , 3 )
71 semi logx ( F , Gmag_B )
72 %legend ( ” r e a l ” , ” i d e a l ” ) ;
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73 g r i d on
74 t i t l e ( ’ 1 kOhm ’ ) ;
75 subp lo t ( 2 , 2 , 4 )
76 %sem i l og x ( F , Gphase_B )
77 semi logx ( F , Z in_B )
78 t i t l e ( ’ 1 kohm Z ’ ) ;
79 %legend ( ” r e a l ” , ” i d e a l ” ) ;
80 g r i d on
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APPENDIX B MODEL-OCTAVE
The following code reads the voltages and currents data from the passive Mixer and a er is applied the
procedure for obtain the coefficients of the polynomial expression
1 #CODE DONE FOR OCTAVE
2 c l c
3 c l e a r a l l
4 c l o s e a l l
5 %g r a p h i c s _ t o o l k i t ( ’ gnup lo t ’ )
6 i d s = c sv read ( ’ mesures / i d s _4 . c s v ’ ) ;
7 vds = c sv read ( ’ mesures / Vds . c s v ’ ) ;
8 vdsc = vds ( 6 : 2 1 ) ; # c r e a t e the new vds v e c t o r
9 vgg = c sv read ( ’ mesures / vgg . c s v ’ ) ;
10 # c o r r e c t the va l ue f o r 1 t r a n s i s t o r
11 # i d s = i d s / 4 ;
12 # po ly grade
13 #ma t r i x l e n g t h s
14 l v d s = l e ng th ( vds ) ; # l e ng th of vds v e c t o r
15 l v g g = l e ng th ( vgg ) ; # l e ng th of vgg v e c t o r
16 l v d s c = l e ng th ( vdsc ) ; # l e ng th of new vds v e c t o r
17 #EXAMPLE , do not enab le !
18 # f o r x1 = 1 : 1 : l v d s ( x1 f o r row , x2 f o r columns )
19 # f o r x2 = 1 : 1 : l v g g




23 # Vec to r f o r 0 to 0 . 6 VDS
24 vdsc_up = vdsc ( 9 : 1 6 ) ;
25 # Vec to r f o r −0.6 to 0 VDS
26 vdsc_down= vdsc ( 1 : 8 ) ;
27 l v d s _ h a l f = l e ng th ( vdsc_up ) ;% l eng t h o f the h a l f o r i g i n a l v e c t o r o f
vds c
28 I n = i d s ( 6 : 2 1 , : ) ; % c u r r e n t s v a l u e s from −0.6 to 0 . 6 VDS
29 # Cu r r en t v e c t o r s
30 In_up = I n ( 9 : 1 6 , : ) ; % 0 to 0 . 6 VDS
31 In_down= I n ( 1 : 8 , : ) ; % −0.6 to 0 VDS
32 % loop f o r f i n d the asymmetr i c va lue , h a l f sum of the abs between the
p o s i t i v e and nega t i v e VDS
33 f o r x1 = 1 : 1 : l v d s _ h a l f
34 A_va l ( x1 , : ) =0 . 5* ( abs ( In_up ( x1 , : ) ) +abs ( In_down (1+ l v d s _ h a l f −x1 , : ) ) ) ;
35 end
36
37 f o r x1 = 1 : 1 : l v d s _ h a l f
38 I n_asymmetr i c_up ( x1 , : ) = A_va l ( x1 , : ) ;
39 In_asymmetr ic_down ( x1 , : ) =−A_va l (1+ l v d s _ h a l f −x1 , : ) ;
40 end
41 I n_asymmet r i c = [ In_asymmetr ic_down ; In_asymmetr i c_up ] ; % A s im e t r i c
v e c t o r
42 %s u b s t r a c t i o n from the o r i g i n a l data
43 In_D= In−I n_asymmet r i c ;
44 %c r e a t i o n o f the upper and lower v e c t o r s o f the c u r r e n t f o r
the s ymmet r i c a l case
45 In_D_up= In_D ( 9 : 1 6 , : ) ;
46 In_D_down= In_D ( 1 : 8 , : ) ;
47 %loop f o r c a l c u l a t e symmetr i c w i th the h a l f sum between the p o s i t i v e
and nega t i v e c u r r e n t v a l u e s
49
48 f o r x1 = 1 : 1 : l v d s _ h a l f
49 S _ v a l ( x1 , : ) = 0 . 5* ( In_D_up ( x1 , : ) + In_D_down (1+ l v d s _ h a l f −x1 , : ) ) ;
50 S_va l _neg (1+ l v d s _ h a l f −x1 , : ) = S _ v a l ( x1 , : ) ;
51 end
52 %Cu r r e n t S ymmet r i ca l
53 I n_symmetr i c_up = S _ v a l ;
54 In_symmetr ic_down= S_va l _neg ;
55 %Ids−a0 f o r the s ymmet r i c a l case
56 I n_symmetr i c_up_dc = In_symmetr i c_up%−I n_ symmet r i c_up ( 1 , : ) ;
57 In_symmetr ic_down_dc = In_symmetr ic_down%−In_symmetr ic_down ( l v d s _ h a l f
, : ) ;
58 I n_ symmet r i c = [ In_symmetr ic_down ; In_symmetr i c_up ] ; %up and down
c u r r e n t
59 I n_symmet r i c_dc = [ In_symmetr ic_down_dc ; In_symmetr i c_up_dc ] ;
60 %e r r o r o f the s ymmet r i c a l and asymmetr i c pa r t s e p a r a t i o n
61 I n _ e r r =abs ( In−I n_asymmetr i c−I n_ symmet r i c ) ;
62 % G c a l c u l a t i o n asymmetr i c
63 % r d i v i d e i s the f u n c t i o n f o r d i v i d e each e lement w i th the r e s p e c t i v e
e lement i n the o the r v e c t o r
64 G_asymmetr ic_up= r d i v i d e ( In_asymmetr i c_up , vdsc_up ) ;
65 G_asymmetric_down= r d i v i d e ( In_asymmetr ic_down , vdsc_down ) ;
66 %C o e f f i c i e n t s A1 f o r asymmetr i c
67 A1as_up=G_asymmetr ic_up ( 1 , : ) ;
68 A1as_down=G_asymmetric_down ( l v d s _ h a l f , : ) ;
69 %G2 ASYMETRIC , f i r s t s u b s t r a c t the A1 c o e f f i c e n t
70 G_asy_up=G_asymmetric_up−A1as_up ;
71 G_asy_down=G_asymmetric_down−A1as_up ;
72 G2_asymmetr ic_up= r d i v i d e ( G_asy_up , vdsc_up ) ;
73 G2_asymmetric_down= r d i v i d e ( G_asy_down , vdsc_down ) ;
74 G2_asymmetr ic = [ G2_asymmetric_down ; G2_asymmetr ic_up ] ;
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75 %A2=0 f o r asymmetr i c
76 G3_asymmetr ic_up= r d i v i d e ( G2_asymmetric_up , vdsc_up ) ;
77 G3_asymmetric_down= r d i v i d e ( G2_asymmetric_down , vdsc_down ) ;
78 G3_asymmetr ic = [ G3_asymmetric_down ; G3_asymmetr ic_up ] ;
79 %SYMMETRICAL
80 %G c a l c u l a t i o n wi th A0 not z e ro
81 G_symmetr ic_up= r d i v i d e ( In_symmetr i c_up_dc , vdsc_up ) ;
82 G_symmetric_down= r d i v i d e ( In_symmetr ic_down_dc , vdsc_down ) ;
83 %G c a l c u l a t i o n wi th A0 ze ro
84 G_symmetr ic_up_zero = r d i v i d e ( In_symmetr ic_up , vdsc_up ) ;
85 G_symmetr ic_down_zero = r d i v i d e ( In_symmetr ic_down , vdsc_down ) ;
86 %G2 c a l c u l a t i o n wi th A0 not z e ro
87 G2_symmetr ic_up= r d i v i d e ( G_symmetric_up , vdsc_up ) ;
88 G2_symmetric_down= r d i v i d e ( G_symmetric_down , vdsc_down ) ;
89 %G2 c a l c u l a t i o n wi th A0 ze ro
90 G2_symmetr ic_up_zero = r d i v i d e ( G_symmetr ic_up_zero , vdsc_up ) ;
91 G2_symmetr ic_down_zero = r d i v i d e ( G_symmetric_down_zero , vdsc_down ) ;
92 %VECTORs CREATION
93 G_asymmetr ic = [ G_asymmetric_down ; G_asymmetr ic_up ] ;
94 G_symmetr ic = [ G_symmetric_down ; G_symmetr ic_up ] ;
95 G_symmetr i c_zero = [ G_symmetr ic_down_zero ; G_symmetr ic_up_zero ] ;
96 G2_symmetr ic = [ G2_symmetric_down ; G2_symmetr ic_up ] ;
97 G2_symmetr i c_zero = [ G2_symmetr ic_down_zero ; G2_symmetr ic_up_zero ] ;
98
99
100 %ORDER OF COEFF IC IENTS [ A3 A2 A1 A0 ]
101 %UP COEFF
102 %A l l c o e f f i c i e n t s c a l c u l a t e d wi th the oc tave f u n c t i o n
103 Co_asymmetr ic_up = [ ACo_up ; ze ro s ( 1 , l v g g ) ] ;
104 %Asymmetr ic w i th a l l f i x e d coe f
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105 Co_asymmet r i c_up_ f i xed = [ A3Co_up ; ze ro s ( 1 , l v g g ) ; A1as_up ; ze ro s ( 1 , l v g g ) ] ;
106 %Asymmetr ic w i th A1 f i x e d
107 Co_asymmetr i c_up_ f i xed_a1 = [ A23Co_up ; A1as_up ; ze ro s ( 1 , l v g g ) ] ;
108
109 % SYMETRIC A0 A1
110 Co_symmetr ic_up = [ ze ro s ( 1 , l v g g ) ; SCo_up ; S _ v a l ( 1 , : ) ] ;
111 % SYMETRIC A1
112 Co_symmetr i c_up_zero f = [ SCo_up_zero f ; ze ro s ( 1 , l v g g ) ] ;
113 Co_symmetr i c_up_zero = [ ze ro s ( 1 , l v g g ) ; SCo_up_zero ; ze ro s ( 1 , l v g g ) ] ;
114 % SYMETRIC A2
115 Co_symmetr ic_up_zero2 = [ ze ro s ( 1 , l v g g ) ; S2Co_up_zero ; ze ro s ( 1 , l v g g ) ; ze ro s
( 1 , l v g g ) ] ;
116 % SYMETRIC A2 A0
117 Co_symmetr ic_up2 = [ ze ro s ( 1 , l v g g ) ; S2Co_up ; ze ro s ( 1 , l v g g ) ; S _ v a l ( 1 , : ) ] ;
118 % SYMMETRIC A3 A2 A1 wi th A0 f i x e d
119 Co_symmetr i c_up_a0_ f i xed = [ SCo_up_a0 ; S _ v a l ( 1 , : ) ] ;
120
121 %DOWN COEFF
122 %ASYMMETRIC A3 A1 both f i x e d
123 Co_asymmetr i c_down_f ixed = [ A3Co_down ; ze ro s ( 1 , l v g g ) ; A1as_down ; ze ro s ( 1 ,
l v g g ) ] ;
124 %ASYMMETRIC A1 f i x e d
125 Co_asymmetr ic_down_f ixed_a1 = [ A23Co_down ; A1as_down ; ze ro s ( 1 , l v g g ) ] ;
126 % ASYMMETRIC A1 A2 A3
127 Co_asymmetric_down = [ ACo_down ; ze ro s ( 1 , l v g g ) ] ;
128 %SYMMETRICAL A3=0 A2 A1 A0
129 Co_symmetric_down = [ ze ro s ( 1 , l v g g ) ; SCo_down ; S_va l _neg ( l v d s _ h a l f , : ) ] ;
130 %SYMMETRICAL A3 A2 A1 A0=0
131 Co_symmetr ic_down_zerof = [ SCo_down_zerof ; ze ro s ( 1 , l v g g ) ] ;
132 %SYMMETRICAL A3=0 A2 A1 A0=0
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133 Co_symmetr ic_down_zero = [ ze ro s ( 1 , l v g g ) ; SCo_down_zero ; ze ro s ( 1 , l v g g ) ] ;
134 % Symmet r i ca l down A1=0
135 Co_symmetric_down2 = [ ze ro s ( 1 , l v g g ) ; S2Co_down ; ze ro s ( 1 , l v g g ) ; S_va l _neg (
l v d s _ h a l f , : ) ] ;
136 % Symmet r i ca l down A1=0 A0=0
137 Co_symmetr ic_down_zero2 = [ ze ro s ( 1 , l v g g ) ; S2Co_down_zero ; ze ro s ( 1 , l v g g ) ;
ze ro s ( 1 , l v g g ) ] ;
138 % SYMMETRIC A3 A2 A1 wi th A0 f i x e d
139 Co_symmetr ic_down_a0_f ixed = [ SCo_down_a0 ; S _ v a l ( 1 , : ) ] ;
140
141 f o r z = 1 : 1 : l v g g
142 %SYMMETRIC
143 %up
144 I e v_ s ymmet r i c a l _up ( : , z ) = po l y v a l ( Co_symmetr ic_up ( : , z ) , vdsc_up ) ;
145 I e v _ s ymmet r i c a l _up_ ze ro ( : , z ) = po l y v a l ( Co_symmetr i c_up_zero ( : , z ) ,
vdsc_up ) ;
146 I e v _ s ymme t r i c a l _ up_ z e r o f ( : , z ) = po l y v a l ( Co_symmetr i c_up_zero f ( : , z ) ,
vdsc_up ) ;
147 I e v_ s ymmet r i c a l _up2 ( : , z ) = po l y v a l ( Co_symmetr ic_up2 ( : , z ) , vdsc_up ) ;
148 I e v_ s ymmet r i c a l _up_ ze ro2 ( : , z ) = po l y v a l ( Co_symmetr ic_up_zero2 ( : , z ) ,
vdsc_up ) ;
149 I e v _ s ymme t r i c a l _ up_a0_ f i x ed ( : , z ) = po l y v a l ( Co_symmetr i c_up_a0_ f i xed ( : , z
) , vdsc_up ) ;
150 %down
151 I ev_symmetr i ca l_down ( : , z ) = po l y v a l ( Co_symmetric_down ( : , z ) , vdsc_down ) ;
152 I e v_symmet r i ca l _down_ze ro ( : , z ) = po l y v a l ( Co_symmetr ic_down_zero ( : , z ) ,
vdsc_down ) ;
153 I e v_ s ymmet r i c a l _down_ze ro f ( : , z ) = po l y v a l ( Co_symmetr ic_down_zerof ( : , z ) ,
vdsc_down ) ;
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154 I ev_symmetr i ca l_down2 ( : , z ) = po l y v a l ( Co_symmetric_down2 ( : , z ) , vdsc_down )
;
155 I ev_symmet r i ca l _down_zero2 ( : , z ) = po l y v a l ( Co_symmetr ic_down_zero2 ( : , z ) ,
vdsc_down ) ;
156 I e v_ symmet r i c a l _down_a0_ f i x ed ( : , z ) = po l y v a l ( Co_symmetr i c_down_a0_f ixed




160 I e v_a s ymmet r i c a l _up ( : , z ) = po l y v a l ( Co_asymmetr ic_up ( : , z ) , vdsc_up ) ;
161 I e v _ a s ymme t r i c a l _ up_ f i x e d ( : , z ) = po l y v a l ( Co_asymmet r i c_up_ f i xed ( : , z ) ,
vdsc_up ) ;
162 I e v _ a s ymme t r i c a l _ up_ f i x ed_a1 ( : , z ) = po l y v a l ( Co_asymmetr i c_up_ f i xed_a1
( : , z ) , vdsc_up ) ;
163 %down do not use
164 I ev_asymmetr i ca l_down ( : , z ) = po l y v a l ( Co_asymmetric_down ( : , z ) , vdsc_down )
;
165 I e v_a s ymmet r i c a l _down_ f i x ed ( : , z ) = po l y v a l ( Co_asymmetr i c_down_f ixed ( : , z
) , vdsc_down ) ;
166 I e v_a symmet r i c a l _down_ f i x ed_a1 ( : , z ) = po l y v a l (
Co_asymmetr ic_down_f ixed_a1 ( : , z ) , vdsc_down ) ;
167 %do not use
168 end
169 I e v _ s ymme t r i c a l = [ Iev_symmetr i ca l_down ; I e v_ s ymmet r i c a l _up ] ;
170 I e v _ s ymme t r i c a l _ z e r o = [ I ev_symmet r i ca l _down_ze ro ;
I e v_ s ymmet r i c a l _up_ ze ro ] ;
171 I e v _ s ymme t r i c a l _ z e r o f = [ I e v_ symmet r i c a l _down_ze ro f ;
I e v _ s ymme t r i c a l _ up_ z e r o f ] ;
172 I e v _ s ymme t r i c a l 2 = [ Iev_symmetr i ca l_down2 ; I e v_ s ymmet r i c a l _up2 ] ;
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173 I e v _ s ymme t r i c a l _ z e r o2 = [ I ev_symmet r i ca l _down_ze ro2 ;
I e v_ s ymmet r i c a l _up_ ze ro2 ] ;
174 I e v _ s ymme t r i c a l _ a 0 _ f i x e d = [ I e v_ symmet r i c a l _down_a0_ f i x ed ;
I e v _ s ymme t r i c a l _ up_a0_ f i x ed ] ;
175
176 I e v _ a s ymme t r i c a l = [ I ev_asymmetr i ca l_down ; I e v_a s ymmet r i c a l _up ] ;
177 I e v _ a s ymme t r i c a l _ f i x e d = [ I e v_a s ymmet r i c a l _down_ f i x ed ;
I e v _ a s ymme t r i c a l _ up_ f i x e d ] ;
178 I e v _ a s ymme t r i c a l _ f i x e d _ a 1 = [ I e v_a symmet r i c a l _down_ f i x ed_a1 ;
I e v _ a s ymme t r i c a l _ up_ f i x ed_a1 ] ;
179
180
181 %t h i s models were s e l e c t e d a f t e r the c o e f f i c i e n t s compar ison , then
are p l a ced here f o r e x t r a c t the graps
182 Imodel = I e v _ s ymme t r i c a l 2 + I e v _ a s ymme t r i c a l _ f i x e d ;
183 Imodel2 = I e v _ s ymme t r i c a l _ z e r o2 + I e v _ a s ymme t r i c a l _ f i x e d ;
184
185 %%e r r o r c a l c u l a t i o n
186 I e r r o r _ s ymme t r i c = I e v_ s ymmet r i c a l−I n_ symmet r i c ;
187 I e r r o r _ s ymme t r i c _ z e r o = I e v_ s ymmet r i c a l _ z e ro−I n_ symmet r i c ;
188 I e r r o r _ s ymme t r i c _ z e r o f = I e v _ s ymme t r i c a l _ z e r o f−I n_ symmet r i c ;
189 I e r r o r _ s ymme t r i c 2 = I e v_ s ymmet r i c a l 2−I n_ symmet r i c ;
190 I e r r o r _ s ymme t r i c _ z e r o2 = I e v_ s ymmet r i c a l _ z e ro2−I n_ symmet r i c ;
191 I e r r o r _ s ymme t r i c _ a 0 _ f i x e d = I e v _ s ymme t r i c a l _ a 0_ f i x ed−I n_ symmet r i c ;
192 %
193 I e r r o r _ a s ymme t r i c = I e v_a s ymmet r i c a l−I n_asymmet r i c ;
194 I e r r o r _ a s ymme t r i c _ f i x e d = I e v _ a s ymme t r i c a l _ f i x e d−I n_asymmet r i c ;
195 I e r r o r _ a s ymme t r i c _ f i x e d _ a 1 = I e v _ a s ymme t r i c a l _ f i x ed_a1−I n_asymmet r i c ;
196 %
197 I e r r o r _mode l = I e r r o r _ s ymme t r i c 2 + I e r r o r _ a s ymme t r i c _ f i x e d ;
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198 I e r r o r _mode l 2 = I e r r o r _ s ymme t r i c _ z e r o2 + I e r r o r _ a s ymme t r i c _ f i x e d ;
199 %R e l a t i v e e r r o r
200 I e r r o r _ a s ymmet r i c _p = r d i v i d e ( I e r r o r _a s ymmet r i c , I n_asymmet r i c ) ;
201 I e r r o r _ a s ymme t r i c _ p _ f i x e d = r d i v i d e ( I e r r o r _ a s ymme t r i c _ f i x e d ,
I n_asymmet r i c ) ;
202 I e r r o r _ a s ymme t r i c _ p_ f i x e d_a1 = r d i v i d e ( I e r r o r _ a s ymme t r i c _ f i x e d_a1 ,
I n_asymmet r i c ) ;
203 %
204 I e r r o r _ s ymme t r i c _p = r d i v i d e ( I e r r o r _ s ymmet r i c , I n_ symmet r i c ) ;
205 I e r r o r _ s ymme t r i c _p_ z e r o = r d i v i d e ( I e r r o r _ s ymme t r i c _ z e r o , I n_symmet r i c )
;
206 I e r r o r _ s ymme t r i c _ p _ z e r o f = r d i v i d e ( I e r r o r _ s ymme t r i c _ z e r o f ,
I n_ symmet r i c ) ;
207
208 I e r r o r _ s ymmet r i c _p2 = r d i v i d e ( I e r r o r _ s ymmet r i c 2 , I n_ symmet r i c ) ;
209 I e r r o r _ s ymmet r i c _p_ z e ro2 = r d i v i d e ( I e r r o r _ s ymmet r i c _ z e ro2 ,
I n_symmet r i c ) ;
210 I e r r o r _ s ymme t r i c _ p _ a0_ f i x e d = r d i v i d e ( I e r r o r _ s ymme t r i c _ a 0_ f i x e d ,
I n_symmet r i c ) ;
211 %
212 I e r ro r_mode l _p = r d i v i d e ( I e r ro r_mode l , I n ) ;
213 I e r ro r_mode l_p2 = r d i v i d e ( I e r ro r_mode l2 , I n ) ;
214 %m i s c e l l a n i o u s
215 %Averagg ing a2
216 %A2=mean ( Co_symmetr i c2 ( 2 , 4 3 : 8 7 ) ) ;
217 %Vector_A2 =A2*ones ( 1 , l v gg ) ;
218 %New code f o r l i m i t e d vgg va l u e s
219 p l o t _ v g g = [ 3 7 , 5 2 , 6 2 , 7 7 , 8 7 ] ;
220 l p l o t v g g = l e ng th ( p l o t _ v g g ) ;
221
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222 %expo r t c o e f f i c i e n t s i n mat format f o r l a t e x p l o t
223 CASY = [ vgg . ’ , Co_asymmetr i c_down_f ixed_a1 . ’ ] ;
224 CSYM=[ vgg . ’ , Co_symmetr i c_up_zero f . ’ ] ;
225 %expo r t r e l a t i v e e r r o r f o r l a t e x p l o t
226 ERRORASY = [ vdsc , I e r r o r _ a s ymme t r i c _ p_ f i x e d_ a1 ] ;
227 ERRORSYM=[ vdsc , I e r r o r _ s ymme t r i c _ p _ z e r o f ] ;
228 % Cu r r e n t
229 ALLCURRENTS = [ vdsc , I n ] ;
230 %Symmet r i ca l
231 IDSSYM =[ vdsc , I n_ symmet r i c ] ;
232 %Asymmetr ic
233 IDSASY = [ vdsc , I n_asymmet r i c ] ;
234 %
235 save Coe f_asy . mat CASY
236 save Coe f_sy . mat CSYM
237 save ERRORASY . mat ERRORASY
238 save ERRORSYM . mat ERRORSYM
239 save ALLCURRENTS . mat ALLCURRENTS
240 save IDSASY . mat IDSASY
241 save IDSSYM . mat IDSSYM
242 %p l o t t i n g
243 %c o l o r v e c t o r
244 c o l o r s =hsv ( l v g g ) ;
245 c o l o r s _ p l o t =hsv ( l p l o t v g g ) ;
246 z0 =1 ;% i n i t i a l v a l u e
247
248 % f i g u r e s l i s t
249 f i g u r e ( 1 )
250 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
251 hold a l l
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252 f o r z =1 : l v g g
253 p l o t ( vdsc , I n ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
254 end
255 g r i d minor
256 t i t l e ( ’ I _ { DS } o r i g i n a l data ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t ( A )
’ ) ;
257 hold o f f
258
259 f i g u r e ( 2 )
260 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
261 hold a l l
262 f o r z =1 : l v g g
263 p l o t ( vdsc , I n_asymmet r i c ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
264 end
265 g r i d minor
266 t i t l e ( ’ I _ { DS } asymmetr i c ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t ( A ) ’ ) ;
267 hold o f f
268
269 f i g u r e ( 3 )
270 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
271 hold a l l
272 f o r z =1 : l v g g
273 p l o t ( vdsc , In_D ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
274 end
275 g r i d minor
276 t i t l e ( ’ I _ { DS } o r i g i n a l −Asymmetr ic ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’
Cu r r en t ( A ) ’ ) ;
277 hold o f f
278
279 f i g u r e ( 4 )
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280 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
281 hold a l l
282 f o r z = z0 : l v g g
283 p l o t ( vdsc , I n_ symmet r i c ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
284 end
285 g r i d minor
286 t i t l e ( ’ I _ { DS } symmetr i c ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t ( A ) ’ ) ;
287 hold o f f
288
289 f i g u r e ( 5 )
290 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
291 hold a l l
292 f o r z =1 : l v g g
293 p l o t ( vdsc , I n _ e r r ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
294 end
295 g r i d minor
296 t i t l e ( ’ I _ { DS } − I _ { asy }− I _ { sy } ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t
( A ) ’ ) ;
297 hold o f f
298
299 f i g u r e ( 6 )
300 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
301 hold a l l
302 f o r z = 1 : 1 : l v g g
303 subp lo t ( 1 , 2 , 1 )
304 p l o t ( vdsc , Imodel ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
305 t i t l e ( ’ I _ { DS } MODEL 1 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t ( A ) ’ ) ;
306 g r i d minor
307 hold on
308 subp lo t ( 1 , 2 , 2 )
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309 p l o t ( vdsc , Imodel2 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
310 t i t l e ( ’ I _ { DS } MODEL 2 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t ( A ) ’ )
;
311 g r i d minor
312 hold on
313 end
314 hold o f f
315
316 f i g u r e ( 6 1 )
317 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
318 hold a l l
319 f o r z = 4 3 : 1 : l v g g
320 subp lo t ( 1 , 2 , 1 )
321 p l o t ( vdsc , Imodel ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
322 t i t l e ( ’ I _ { DS } MODEL 1 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t ( A ) ’ ) ;
323 g r i d minor
324 hold on
325 subp lo t ( 1 , 2 , 2 )
326 p l o t ( vdsc , Imodel2 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
327 t i t l e ( ’ I _ { DS } MODEL 2 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t ( A ) ’ )
;
328 g r i d minor
329 hold on
330 end
331 hold o f f
332
333 f i g u r e ( 7 )
334 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
335 hold a l l
336 f o r z = z0 : l v g g
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337 subp lo t ( 1 , 2 , 1 )
338 p l o t ( vdsc , I e r ro r_mode l _p ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
339 t i t l e ( ’ Model 1 e r r o r ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ )
;
340 g r i d minor
341 hold on
342 subp lo t ( 1 , 2 , 2 )
343 p l o t ( vdsc , I e r ro r_mode l_p2 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
344 t i t l e ( ’ Model 2 e r r o r ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
345 g r i d minor
346 hold on
347 end
348 hold o f f
349
350 f i g u r e ( 7 1 )
351 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
352 hold a l l
353 f o r z = 4 3 : 1 : l v g g
354 p l o t ( vdsc , I e r ro r_mode l _p ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
355 end
356 g r i d minor
357 t i t l e ( ’ Model e r r o r ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
358 hold o f f
359
360 f i g u r e ( 8 1 )
361 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
362 hold on
363 f o r z = 1 : 1 : l v g g
364 subp lo t ( 2 , 3 , 1 )
365 hold on
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366 p l o t ( vdsc , I e r r o r _ s ymme t r i c _p ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
367 t i t l e ( ’ A3=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
368 g r i d minor
369 subp lo t ( 2 , 3 , 2 )
370 hold on
371 p l o t ( vdsc , I e r r o r _ s ymme t r i c _p_ z e r o ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
372 t i t l e ( ’ A0 , A3=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
373 g r i d minor
374 subp lo t ( 2 , 3 , 3 )
375 hold on
376 p l o t ( vdsc , I e r r o r _ s ymmet r i c _p2 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
377 t i t l e ( ’ A3 , A1 , A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
378 g r i d minor
379 subp lo t ( 2 , 3 , 4 )
380 hold on
381 p l o t ( vdsc , I e r r o r _ s ymmet r i c _p_ z e ro2 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
382 t i t l e ( ’ A3 , A1=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
383 g r i d minor
384 subp lo t ( 2 , 3 , 5 )
385 hold on
386 p l o t ( vdsc , I e r r o r _ s ymme t r i c _ p_ a0_ f i x e d ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
387 t i t l e ( ’ A l l c o e f f i c e n t s ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e
e r r o r ’ ) ;
388 g r i d minor
389 subp lo t ( 2 , 3 , 6 )
390 hold on
391 p l o t ( vdsc , I e r r o r _ s ymme t r i c _ p _ z e r o f ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
392 t i t l e ( ’ A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
393 g r i d minor
394 end
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395 hold o f f
396
397 f i g u r e ( 8 2 )
398 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
399 hold on
400 f o r z = 4 3 : 1 : l v g g
401 subp lo t ( 2 , 3 , 1 )
402 hold on
403 p l o t ( vdsc , I e r r o r _ s ymme t r i c _p ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
404 t i t l e ( ’ A3=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
405 g r i d minor
406 subp lo t ( 2 , 3 , 2 )
407 hold on
408 p l o t ( vdsc , I e r r o r _ s ymme t r i c _p_ z e r o ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
409 t i t l e ( ’ A0 , A3=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
410 g r i d minor
411 subp lo t ( 2 , 3 , 3 )
412 hold on
413 p l o t ( vdsc , I e r r o r _ s ymmet r i c _p2 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
414 t i t l e ( ’ A3 , A1 , A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
415 g r i d minor
416 subp lo t ( 2 , 3 , 4 )
417 hold on
418 p l o t ( vdsc , I e r r o r _ s ymmet r i c _p_ z e ro2 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
419 t i t l e ( ’ A3 , A1=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
420 g r i d minor
421 subp lo t ( 2 , 3 , 5 )
422 hold on
423 p l o t ( vdsc , I e r r o r _ s ymme t r i c _ p_ a0_ f i x e d ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
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424 t i t l e ( ’ a l l c o e f f i c i e n t s ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e
e r r o r ’ ) ;
425 g r i d minor
426 subp lo t ( 2 , 3 , 6 )
427 hold on
428 p l o t ( vdsc , I e r r o r _ s ymme t r i c _ p _ z e r o f ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
429 t i t l e ( ’ A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
430 g r i d minor
431 end
432 hold o f f
433
434 f i g u r e ( 9 )
435 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
436 hold on
437 f o r z = 1 : 1 : l v g g
438 subp lo t ( 1 , 3 , 1 )
439 hold on
440 p l o t ( vdsc , I e r r o r _ a s ymmet r i c _p ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
441 t i t l e ( ’ A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
442 g r i d minor
443 subp lo t ( 1 , 3 , 2 )
444 hold on
445 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p _ f i x e d ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
446 t i t l e ( ’ A0 , A2=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
447 g r i d minor
448 subp lo t ( 1 , 3 , 3 )
449 hold on
450 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p_ f i x e d_ a1 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
451 t i t l e ( ’ A0=0 and A1 s e t ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e
e r r o r ’ ) ;
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452 g r i d minor
453 end
454 hold o f f
455
456 f i g u r e ( 9 1 )
457 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
458 hold on
459 f o r z = 4 3 : 1 : l v g g
460 subp lo t ( 1 , 3 , 1 )
461 hold on
462 p l o t ( vdsc , I e r r o r _ a s ymmet r i c _p ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
463 t i t l e ( ’ A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
464 g r i d minor
465 subp lo t ( 1 , 3 , 2 )
466 hold on
467 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p _ f i x e d ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
468 t i t l e ( ’ A0 , A2=0 A1 s e t ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r
’ ) ;
469 g r i d minor
470 subp lo t ( 1 , 3 , 3 )
471 hold on
472 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p_ f i x e d_ a1 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
473 t i t l e ( ’ A0=0 and A1 s e t ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e
e r r o r ’ ) ;
474 g r i d minor
475 end






481 f i g u r e ( 9 2 )
482 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
483 hold a l l
484 f o r z = z0 : l v g g
485 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p _ f i x e d ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
486 end
487 g r i d minor
488 t i t l e ( ’ Asymmetr ic A1 and A3 f i x e d model e r r o r ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’
) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
489 hold o f f
490
491 f i g u r e ( 9 3 )
492 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
493 hold a l l
494 f o r z = z0 : l v g g
495 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p_ f i x e d_ a1 ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
496 end
497 g r i d minor
498 t i t l e ( ’ Asymmetr ic A1 f i x e d model e r r o r ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ;
y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;




503 f i g u r e ( 1 0 )
504 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
505 hold a l l
506 f o r z = z0 : l v g g
507 p l o t ( vdsc , G_asymmetr ic ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
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508 end
509 g r i d minor
510 t i t l e ( ’ GAsymmetric ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Conductance ( S ) ’ ) ;
511 hold o f f
512
513 f i g u r e ( 1 1 )
514 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
515 hold a l l
516 f o r z = z0 : l v g g
517 p l o t ( vdsc , G_symmetr i c_zero ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
518 end
519 g r i d minor
520 t i t l e ( ’ Gsymmetr ic ze ro a0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’
Conductance ( S ) ’ ) ;
521 hold o f f
522
523
524 f i g u r e ( 1 2 )
525 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
526 hold a l l
527 f o r z = z0 : l v g g
528 p l o t ( vdsc , G_symmetr ic ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
529 end
530 g r i d minor
531 t i t l e ( ’ Gsymmetr ic ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Conductance ( S ) ’ ) ;
532 hold o f f
533
534 %Asymmetr ic down c o e f f i c i e n t s
535 f i g u r e ( 1 3 1 )
536 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
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537 subp lo t ( 2 , 2 , 1 )
538 p l o t ( vgg , Co_asymmetric_down ( 1 , : ) , vgg , Co_asymmetr i c_down_f ixed ( 1 , : ) ,
vgg , Co_asymmetr i c_down_f ixed_a1 ( 1 , : ) ) ;
539 %legend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ Southwest ’ ) ;
540 g r i d minor
541 t i t l e ( ’ A3 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
542 subp lo t ( 2 , 2 , 2 )
543 p l o t ( vgg , Co_asymmetric_down ( 2 , : ) , vgg , Co_asymmetr i c_down_f ixed ( 2 , : ) ,
vgg , Co_asymmetr i c_down_f ixed_a1 ( 2 , : ) ) ;
544 %legend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
545 g r i d minor
546 t i t l e ( ’ A2 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
547 subp lo t ( 2 , 2 , 3 )
548 p l o t ( vgg , Co_asymmetric_down ( 3 , : ) , vgg , Co_asymmetr i c_down_f ixed ( 3 , : ) ,
vgg , Co_asymmetr i c_down_f ixed_a1 ( 3 , : ) ) ;
549 %legend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ Northwest ’ ) ;
550 g r i d minor
551 t i t l e ( ’ A1 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
552 subp lo t ( 2 , 2 , 4 )
553 p l o t ( vgg , Co_asymmetric_down ( 4 , : ) , vgg , Co_asymmetr i c_down_f ixed ( 4 , : ) ,
vgg , Co_asymmetr i c_down_f ixed_a1 ( 4 , : ) ) ;
554 l egend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
555 g r i d minor
556 t i t l e ( ’ A0 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
557
558 %Asymmetr ic up c o e f f i c i e n t s
559 f i g u r e ( 1 3 2 )
560 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
561 subp lo t ( 2 , 2 , 1 )
68
562 p l o t ( vgg , Co_asymmetr ic_up ( 1 , : ) , vgg , Co_asymmet r i c_up_ f i xed ( 1 , : ) , vgg ,
Co_asymmetr i c_up_ f i xed_a1 ( 1 , : ) ) ;
563 %legend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ Southwest ’ ) ;
564 g r i d minor
565 t i t l e ( ’ A3 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
566 subp lo t ( 2 , 2 , 2 )
567 p l o t ( vgg , Co_asymmetr ic_up ( 2 , : ) , vgg , Co_asymmet r i c_up_ f i xed ( 2 , : ) , vgg ,
Co_asymmetr i c_up_ f i xed_a1 ( 2 , : ) ) ;
568 %legend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
569 g r i d minor
570 t i t l e ( ’ A2 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
571 subp lo t ( 2 , 2 , 3 )
572 p l o t ( vgg , Co_asymmetr ic_up ( 3 , : ) , vgg , Co_asymmet r i c_up_ f i xed ( 3 , : ) , vgg ,
Co_asymmetr i c_up_ f i xed_a1 ( 3 , : ) ) ;
573 %legend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ Northwest ’ ) ;
574 g r i d minor
575 t i t l e ( ’ A1 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
576 subp lo t ( 2 , 2 , 4 )
577 p l o t ( vgg , Co_asymmetr ic_up ( 4 , : ) , vgg , Co_asymmet r i c_up_ f i xed ( 4 , : ) , vgg ,
Co_asymmetr i c_up_ f i xed_a1 ( 4 , : ) ) ;
578 l egend ( ’ A0=0 ’ , ’ A0 , A2=0 A1 ’ , ’ A0=0 A1 ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
579 g r i d minor
580 t i t l e ( ’ A0 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
581
582 %Symmet r i ca l down c o e f f i c i e n t s A0 =!0
583 f i g u r e ( 1 4 1 )
584 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
585 subp lo t ( 2 , 2 , 1 )
586 p l o t ( vgg , Co_symmetric_down ( 1 , : ) , vgg , Co_symmetric_down2 ( 1 , : ) , vgg ,
Co_symmetr ic_down_a0_f ixed ( 1 , : ) ) ;
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587 %legend ( ’ A3 =0 ’ , ’ A3 , A1 =0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ Northwest ’ ) ;
588 t i t l e ( ’ A3 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
589 g r i d minor
590 subp lo t ( 2 , 2 , 2 )
591 p l o t ( vgg , Co_symmetric_down ( 2 , : ) , vgg , Co_symmetric_down2 ( 2 , : ) , vgg ,
Co_symmetr ic_down_a0_f ixed ( 2 , : ) ) ;
592 %legend ( ’ A3 =0 ’ , ’ A3 , A1 =0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ Northwest ’ ) ;
593 t i t l e ( ’ A2 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
594 g r i d minor
595 subp lo t ( 2 , 2 , 3 )
596 p l o t ( vgg , Co_symmetric_down ( 3 , : ) , vgg , Co_symmetric_down2 ( 3 , : ) , vgg ,
Co_symmetr ic_down_a0_f ixed ( 3 , : ) ) ;
597 %legend ( ’ A3 =0 ’ , ’ A3 , A1 =0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
598 t i t l e ( ’ A1 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
599 g r i d minor
600 subp lo t ( 2 , 2 , 4 )
601 p l o t ( vgg , Co_symmetric_down ( 4 , : ) , vgg , Co_symmetric_down2 ( 4 , : ) , vgg ,
Co_symmetr ic_down_a0_f ixed ( 4 , : ) ) ;
602 l egend ( ’ A3=0 ’ , ’ A3 , A1=0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
603 t i t l e ( ’ A0 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
604 g r i d minor
605
606 %Symmet r i ca l up c o e f f i c i e n t s A0 =!0
607 f i g u r e ( 1 4 2 )
608 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
609 subp lo t ( 2 , 2 , 1 )
610 p l o t ( vgg , Co_symmetr ic_up ( 1 , : ) , vgg , Co_symmetr ic_up2 ( 1 , : ) , vgg ,
Co_symmetr i c_up_a0_ f i xed ( 1 , : ) ) ;
611 %legend ( ’ A3 =0 ’ , ’ A3 , A1 =0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ Northwest ’ ) ;
612 t i t l e ( ’ A3 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
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613 g r i d minor
614 subp lo t ( 2 , 2 , 2 )
615 p l o t ( vgg , Co_symmetr ic_up ( 2 , : ) , vgg , Co_symmetr ic_up2 ( 2 , : ) , vgg ,
Co_symmetr i c_up_a0_ f i xed ( 2 , : ) ) ;
616 %legend ( ’ A3 =0 ’ , ’ A3 , A1 =0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ Northwest ’ ) ;
617 t i t l e ( ’ A2 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
618 g r i d minor
619 subp lo t ( 2 , 2 , 3 )
620 p l o t ( vgg , Co_symmetr ic_up ( 3 , : ) , vgg , Co_symmetr ic_up2 ( 3 , : ) , vgg ,
Co_symmetr i c_up_a0_ f i xed ( 3 , : ) ) ;
621 %legend ( ’ A3 =0 ’ , ’ A3 , A1 =0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
622 t i t l e ( ’ A1 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
623 g r i d minor
624 subp lo t ( 2 , 2 , 4 )
625 p l o t ( vgg , Co_symmetr ic_up ( 4 , : ) , vgg , Co_symmetr ic_up2 ( 4 , : ) , vgg ,
Co_symmetr i c_up_a0_ f i xed ( 4 , : ) ) ;
626 l egend ( ’ A3=0 ’ , ’ A3 , A1=0 ’ , ’ A l l ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
627 t i t l e ( ’ A0 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;





633 %Symmet r i ca l down c o e f f i c i e n t s A0=0
634 f i g u r e ( 1 4 3 )
635 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
636 subp lo t ( 2 , 2 , 1 )
637 p l o t ( vgg , Co_symmetr ic_down_zero ( 1 , : ) , vgg , Co_symmetr ic_down_zerof ( 1 , : )
, vgg , Co_symmetr ic_down_zero2 ( 1 , : ) ) ;
638 %legend ( ’ A3 = 0 ’ , ’ A3 , A1 =0 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
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639 t i t l e ( ’ A3 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
640 g r i d minor
641 subp lo t ( 2 , 2 , 2 )
642 p l o t ( vgg , Co_symmetr ic_down_zero ( 2 , : ) , vgg , Co_symmetr ic_down_zerof ( 2 , : )
, vgg , Co_symmetr ic_down_zero2 ( 2 , : ) ) ;
643 %legend ( ’ A3 = 0 ’ , ’ A3 , A1 =0 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
644 t i t l e ( ’ A2 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
645 g r i d minor
646 subp lo t ( 2 , 2 , 3 )
647 p l o t ( vgg , Co_symmetr ic_down_zero ( 3 , : ) , vgg , Co_symmetr ic_down_zerof ( 3 , : )
, vgg , Co_symmetr ic_down_zero2 ( 3 , : ) ) ;
648 %legend ( ’ A3 = 0 ’ , ’ A3 , A1 =0 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
649 t i t l e ( ’ A1 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
650 g r i d minor
651 subp lo t ( 2 , 2 , 4 )
652 p l o t ( vgg , Co_symmetr ic_down_zero ( 4 , : ) , vgg , Co_symmetr ic_down_zerof ( 4 , : )
, vgg , Co_symmetr ic_down_zero2 ( 4 , : ) ) ;
653 l egend ( ’ A3 = 0 ’ , ’ A0=0 ’ , ’ A3 , A1=0 ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
654 t i t l e ( ’ A0 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
655 g r i d minor
656
657 %Symmet r i ca l up c o e f f i c i e n t s A0=0
658 f i g u r e ( 1 4 4 )
659 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
660 subp lo t ( 2 , 2 , 1 )
661 p l o t ( vgg , Co_symmetr i c_up_zero ( 1 , : ) , vgg , Co_symmetr i c_up_zero f ( 1 , : ) , vgg
, Co_symmetr ic_up_zero2 ( 1 , : ) ) ;
662 %legend ( ’ A3 = 0 ’ , ’ A3 , A1 =0 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
663 t i t l e ( ’ A3 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
664 g r i d minor
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665 subp lo t ( 2 , 2 , 2 )
666 p l o t ( vgg , Co_symmetr i c_up_zero ( 2 , : ) , vgg , Co_symmetr i c_up_zero f ( 2 , : ) , vgg
, Co_symmetr ic_up_zero2 ( 2 , : ) ) ;
667 %legend ( ’ A3 = 0 ’ , ’ A3 , A1 =0 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
668 t i t l e ( ’ A2 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
669 g r i d minor
670 subp lo t ( 2 , 2 , 3 )
671 p l o t ( vgg , Co_symmetr i c_up_zero ( 3 , : ) , vgg , Co_symmetr i c_up_zero f ( 3 , : ) , vgg
, Co_symmetr ic_up_zero2 ( 3 , : ) ) ;
672 %legend ( ’ A3 = 0 ’ , ’ A3 , A1 =0 ’ , ” l o c a t i o n ” , ’ Sou theas t ’ ) ;
673 t i t l e ( ’ A1 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
674 g r i d minor
675 subp lo t ( 2 , 2 , 4 )
676 p l o t ( vgg , Co_symmetr i c_up_zero ( 4 , : ) , vgg , Co_symmetr i c_up_zero f ( 4 , : ) , vgg
, Co_symmetr ic_up_zero2 ( 4 , : ) ) ;
677 l egend ( ’ A3 = 0 ’ , ’ A0=0 ’ , ’ A3 , A1=0 ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
678 t i t l e ( ’ A0 ’ ) ; x l a b e l ( ’ Vgg ’ ) ; y l a b e l ( ’ Ampl i tude ’ ) ;
679 g r i d minor
680
681
682 f i g u r e ( 1 5 )
683 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
684 hold a l l
685 f o r z = z0 : l v g g
686 p l o t ( vdsc , G2_asymmetr ic ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
687 end
688 g r i d minor
689 t i t l e ( ’ G2Asymmetric t e s t ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Conductance
( S ) ’ ) ;
690 hold o f f
73
691
692 f i g u r e ( 1 6 )
693 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
694 hold a l l
695 f o r z = z0 : l v g g
696 p l o t ( vdsc , G3_asymmetr ic ( : , z ) , ’ c o l o r ’ , c o l o r s ( z , : ) ) ;
697 end
698 g r i d minor
699 t i t l e ( ’ G3Asymmetric t e s t ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Conductance
( S ) ’ ) ;
700 hold o f f
701 %P l o t f o r r e p o r t s w i th l e s s vgg v a l u e s
702
703 f i g u r e ( 1 000 )
704 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
705 f o r z =1 : l p l o t v g g
706 p l o t ( vdsc , I n_asymmet r i c ( : , p l o t _ v g g ) ) ;
707 end
708 g r i d minor
709 t i t l e ( ’ I _ { DS } asymmetr i c 4 Vgg ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t
( A ) ’ ) ;
710 l egend ( ’ 0V ’ , ’ 0 . 6 V ’ , ’ 1V ’ , ’ 1 . 6 V ’ , ’ 2V ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;




715 f i g u r e ( 2 000 )
716 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
717 f o r z =1 : l p l o t v g g
718 p l o t ( vdsc , I n_ symmet r i c ( : , p l o t _ v g g ) ) ;
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719 end
720 g r i d minor
721 t i t l e ( ’ I _ { DS } symmetr i c 4 Vgg ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ Cu r r en t (
A ) ’ ) ;
722 l egend ( ’ 0V ’ , ’ 0 . 6 V ’ , ’ 1V ’ , ’ 1 . 6 V ’ , ’ 2V ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
723 hold o f f
724
725 f i g u r e ( 8 1 0 )
726 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
727 hold a l l
728 f o r z = 1 : 1 : l p l o t v g g
729 subp lo t ( 2 , 3 , 1 )
730 hold on
731 p l o t ( vdsc , I e r r o r _ s ymme t r i c _p ( : , p l o t _ v g g ) ) ;
732 t i t l e ( ’ A3=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
733 g r i d minor
734 subp lo t ( 2 , 3 , 2 )
735 hold on
736 p l o t ( vdsc , I e r r o r _ s ymme t r i c _p_ z e r o ( : , p l o t _ v g g ) ) ;
737 t i t l e ( ’ A0 , A3=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
738 g r i d minor
739 subp lo t ( 2 , 3 , 3 )
740 hold on
741 p l o t ( vdsc , I e r r o r _ s ymmet r i c _p2 ( : , p l o t _ v g g ) ) ;
742 t i t l e ( ’ A3 , A1 , A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
743 g r i d minor
744 subp lo t ( 2 , 3 , 4 )
745 hold on
746 p l o t ( vdsc , I e r r o r _ s ymmet r i c _p_ z e ro2 ( : , p l o t _ v g g ) ) ;
747 t i t l e ( ’ A3 , A1=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
75
748 g r i d minor
749 subp lo t ( 2 , 3 , 5 )
750 hold on
751 p l o t ( vdsc , I e r r o r _ s ymme t r i c _ p_ a0_ f i x e d ( : , p l o t _ v g g ) ) ;
752 t i t l e ( ’ A l l c o e f f i c e n t s ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e
e r r o r ’ ) ;
753 g r i d minor
754 subp lo t ( 2 , 3 , 6 )
755 hold on
756 p l o t ( vdsc , I e r r o r _ s ymme t r i c _ p _ z e r o f ( : , p l o t _ v g g ) ) ;
757 t i t l e ( ’ A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
758 g r i d minor
759 l egend ( ’ 0V ’ , ’ 0 . 6 V ’ , ’ 1V ’ , ’ 1 . 6 V ’ , ’ 2V ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
760 end
761
762 hold o f f
763
764 f i g u r e ( 9 1 0 )
765 s e t ( gca , ’ F o n t S i z e ’ , 1 5 )
766 hold on
767 f o r z = 1 : 1 : l p l o t v g g
768 subp lo t ( 1 , 3 , 1 )
769 hold on
770 p l o t ( vdsc , I e r r o r _ a s ymmet r i c _p ( : , p l o t _ v g g ) ) ;
771 t i t l e ( ’ A0=0 ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r ’ ) ;
772 g r i d minor
773 subp lo t ( 1 , 3 , 2 )
774 hold on
775 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p _ f i x e d ( : , p l o t _ v g g ) ) ;
76
776 t i t l e ( ’ A0 , A2=0 A1 s e t ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e e r r o r
’ ) ;
777 g r i d minor
778 subp lo t ( 1 , 3 , 3 )
779 hold on
780 p l o t ( vdsc , I e r r o r _ a s ymme t r i c _ p_ f i x e d_ a1 ( : , p l o t _ v g g ) ) ;
781 t i t l e ( ’ A0=0 and A1 s e t ’ ) ; x l a b e l ( ’ V_ { DS } ( V ) ’ ) ; y l a b e l ( ’ R e l a t i v e
e r r o r ’ ) ;
782 g r i d minor
783 l egend ( ’ 0V ’ , ’ 0 . 6 V ’ , ’ 1V ’ , ’ 1 . 6 V ’ , ’ 2V ’ , ” l o c a t i o n ” , ’ E a s t o u t s i d e ’ ) ;
784 end
785 hold o f f
786
787 %enab le f i g u r e s l oop
788 %1 png
789 ena =1 ;
790
791 i f ( ena ==1)
792 savea s ( 1 , ” f i g u r e s / sc7 / r e po r t / f i g 1 . png ” ) ;
793 savea s ( 2 , ” f i g u r e s / sc7 / r e po r t / f i g 2 . png ” ) ;
794 savea s ( 3 , ” f i g u r e s / sc7 / r e po r t / f i g 3 . png ” ) ;
795 savea s ( 4 , ” f i g u r e s / sc7 / r e po r t / f i g 4 . png ” ) ;
796 savea s ( 5 , ” f i g u r e s / sc7 / r e po r t / f i g 5 . png ” ) ;
797
798 savea s ( 6 , ” f i g u r e s / sc7 / r e po r t / f i g 6 . png ” ) ;
799 savea s ( 61 , ” f i g u r e s / sc7 / r epo r t / f i g 6 1 . png ” ) ;
800 savea s ( 7 , ” f i g u r e s / sc7 / r e po r t / f i g 7 . png ” ) ;
801 %saveas ( 71 , ” f i g u r e s / s c7 / r e p o r t / f i g 7 1 . png ” ) ;
802 savea s ( 81 , ” f i g u r e s / sc7 / r epo r t / f i g 8 1 . png ” ) ;
803 savea s ( 82 , ” f i g u r e s / sc7 / r epo r t / f i g 8 2 . png ” ) ;
77
804
805 savea s ( 9 , ” f i g u r e s / sc7 / r e po r t / f i g 9 . png ” ) ;
806 savea s ( 91 , ” f i g u r e s / sc7 / r epo r t / f i g 9 1 . png ” ) ;
807 %saveas ( 92 , ” f i g u r e s / s c7 / r e p o r t / f i g 9 2 . png ” ) ;
808 %saveas ( 93 , ” f i g u r e s / s c7 / r e p o r t / f i g 9 3 . png ” ) ;
809 savea s ( 10 , ” f i g u r e s / sc7 / r epo r t / f i g 1 0 . png ” ) ;
810 savea s ( 11 , ” f i g u r e s / sc7 / r epo r t / f i g 1 1 . png ” ) ;
811 savea s ( 12 , ” f i g u r e s / sc7 / r epo r t / f i g 1 2 . png ” ) ;
812 savea s ( 131 , ” f i g u r e s / sc7 / r epo r t / f i g 1 3 1 . png ” ) ;
813 savea s ( 132 , ” f i g u r e s / sc7 / r epo r t / f i g 1 3 2 . png ” ) ;
814 savea s ( 141 , ” f i g u r e s / sc7 / r epo r t / f i g 1 4 1 . png ” ) ;
815 savea s ( 142 , ” f i g u r e s / sc7 / r epo r t / f i g 1 4 2 . png ” ) ;
816 savea s ( 143 , ” f i g u r e s / sc7 / r epo r t / f i g 1 4 3 . png ” ) ;
817 savea s ( 144 , ” f i g u r e s / sc7 / r epo r t / f i g 1 4 4 . png ” ) ;
818 savea s ( 15 , ” f i g u r e s / sc7 / r epo r t / f i g 1 5 . png ” ) ;
819 savea s ( 16 , ” f i g u r e s / sc7 / r epo r t / f i g 1 6 . png ” ) ;
820
821 end
